(19) 



Russian Agency for Patents and Trademarks 

(11) Publication number: 



RU 2068940 CI 



(46) Date of publication: 19961110 

(21) Application number: 4869683 

(22) Date of filing: 19900926 
(51) Int CI: E21B29/10 

(71) Applicant Jarysh Aleksandr TarasovichTlshkov Nlkolaj IvanovichNlkitchenko Vasilij 
Grigor'evichKisel'man Mark Lazarevich 

(72) mventor: Jarysh Aleksandr Tarasovich, Tishkov Nikola) franovleh, Nikrtehenko Vasllij 
Grigor'evich. Kiselman Mark Lazarevich. 

C73)Proprieton Jarysh Aleksandr TarasovichTlshkov Nlkolaj IvanovichNlkitchenko Vasllij 
Grigor'evichKiselman Mark Lazarevich 



(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD* well drilling. SUBSTANCE: patch is provided with safety collars with maximum outer (tiameter 
e^^out«^Leter of annular members, safety collars are placed between annular -embers of 
rSL L so as to provide a gap, and overlap the gaps in operating M^orH to reduce 
o^er^rieter of the safety collars to the outer diameter of the annular members. EFFECT*, high 
efficiency. 1 dwga 
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(54) rUIACTUPfc AIW PEMOHTA OBCAAHUX KOJIOHH 
(57) Abstract: 

Mootipe^HMe ™ k ofoiac™ 6ypeHHn « Ao6b™, „e*™ h rasa. B ^< x ^^^^°^. 
Kanirwnroro peMOHra cwsukhhm. Ucnb - noea-meHHe Bafle«HocTH peMOHTOO-BoccraHOBHTenbm** P a6or 
^™ ™>MeTB3HpyK>n*erx> noKpbmtf, c coxpaHeHHeu repue^aau,™ kqjiohhm no Bceu Amme 
^T^^ JT^o™ oh c H a6«e„ npefloxpa^BHfca*. uanxeraMH. uaKCHwanBHS* 
h^kT* A^erp KOT^C npee.nnaex H-py— ^aMerp >»m**«x ane-eHTOB. ^3- 
^^ZrZ^ ManKCTbi paauenteH* *e*W KonmeBWWH aneueHTaM* repwe^^e™ 
SL, c oaaopou c bo 3U o*ho C xbio b pat^eM nono*eH™ nepeKpbmw aaoopoB c yueHbmeimeM 
^apyLoro ^aue^a npeAOxpanHTen^ Manner A o „apy*Horo ^auexpa « «k«™. 4 
falblbll 
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Description lOnHcaeae ■3o6pereHB5il: 

H3o6pc^HHe othocwtch k odnarr* 6ypeHHH « Ao6*mi He*rH m rasa B MacTHocnf , k TexHrne « 
TexHOjrorwM KarorraribHoro peuowra ckb&jkmhw . 

Uenuo H3o6pe™™ «an«««« noBbnneHHe Hane*Hocx« peuoHrHa-BoccraHOBHren^ix pa^r oa c^r 
^rrb, nepw<^3HpyK,rnerx, noKpbm*. c coxpaH.HHCM rcpMcraauHH Kono-Hb. no «** A"— 
HanomeHHoro luiacrbrptt. 

nocraane™** nem, ao™^ <rro nnacxwpb ««. pewoHxa oocaRHHX K ^ om J^^f,^ 

KonbueBbOC aneuemoB. npH np^oxpaHH-r^BHWe U aH» CTU pa3MemeHb, uesTO, 
^^.^pMenoMpy^men. noKpurnH c aaaopaMH c bosmo^hocxwo b pafioneM 
r^,™. 3a^poB c y^LnaneHHeM HapyJRHoro Anawexpa npefloxpaKHTenbHbuc uaHMex flo Hapy*Horo 
^Mawcxpa KonbUCBbix 3Jicmchtob. 

n P H TpaHcnopTBpoBKe xanoro nnarmpK b KonoHHy oficaflHbuc Tpy6 KOHxaKX ero co cxeHxofiu kmhmh 
ocyrn^B^^Mcpec, M aH*exb«. paaMemeHHb.e B aasopax ttexpy KonbHeBbrMM repueranpyKKHMMH 
aneMCHTauK Ha onpeAeneHHOU paccxoHHHH ffipyr ox flpyra no aceft wnrae nnacxbn>H. 

Madera e.mom.eHa b ^ u^pa c nocroHHHWM hhh nepe^HHUM no ee «^"^^ M " 
xonn^HOft c-tchkh. HaHoonbmHfl flMaMerp MaH^exb. npeabimaex HapymHBdl oro.caHm.ifl RHaMexp 
KonbneBoro repMeTH3npyTom,ero aneweHxa. 

HHHHa M aH*ex B^HparrcH rax™ oopaaou. too*. np» paaMe^ro™ hx n J™*^^ 
r^exH3Hpy»ia™<H aneueHxavH coxpawuica * y w OT .OHanbHb.H aaaop He toh«o np« xpaHcnopxHpoBKe. ho 
m npw pacnmpemiH imacTbipH b kutiohhc 

Pace™™ M «ror ManxexaM* h mx ko^^ pa cc«*rb.Baexc« b aaaHCHUOc™ or «~™~^" 

KPHBH3HW cZ. CKBaMHHb.. <m*l>. HpH KOHKpeXHblX HX 3HaH€HHHX HOUHOHHXb KOHTaKT 

rcpueTH3Hpy»mpro noKpunw roiacxupH c KonoHBofl n ero paapymeHHC. 

KoHAHrypau^ MaH*^r, <K M KO- M exa« W ecEHe c^ifcXBa h npoMHOCXHbie xapaKTepHCXHKH «^»«3 
kJp^3c Hortm.aneHB,. hosbnuuox ofccnennxb hx ,*nocx„ocxb "P"^*™^^^ 
cKBaSLe. a np» ero pacnwpcHHH A^p-HpoBaT^ B pa^anbHOM HanpaanenHH ^J*""™*™ 
To™e repMerKSHpywmero noK P «T*H nnaerwpH. hoodoo AononrorrenbHyx, noxepio npoxoflHoro 
ce^emwi kojiohhw o6caAHfc>ix Tpy6. 

Ha *ht. 1 H306pa-eH nnacrup., 1 c ofierwuH Ha Hero npeAoxpaHHxenb«*MH " = a^ 2^*^*** 
oec^Hyx, KonoHHy 3; Ha *ht. 2 h 3 npoflonbHue h nonepe^e ocwchhh uaHxex*. Ha *«r. 4 BapHairr 

BO3MO7KH0rO W3rOTOBnCHHH MAH3KCT. 

Manxera [tar. 1 3) HaroraanHBaeTo* c nepeMeHH*.* no ee pjwne ffHauexpou c oRHHaxoeofl Tomaimoa 
no !cW cLeHHK, paanott hh» fimoxofl Tonrnnne repMer^y^nipro noK P «T«H rmacrrijpfiN Ha 
r^y^ax 4 eeWrpeHHHH R^exp B^nonneH c MHHycoBWM «onycKO M ™ 
Ha^BHOMVHHaMerpy nnacr«pH. B cpe«HeH lacm 5 flHaverp MaRiKeTW yBerorwBaercH 6e3 homchchmh 
^rj^rjo pa^T hr 34 mm ^HHUOtuero «HaMerp repue^Hp^ero .oHbHeBoro 
aneMeHxa 6. b pesyntxaxe Hero b xene uanxcm oopaayexcn noffiyxpenHe. 

nepexo„« 7 ox 6on«Hero flHaMexpa K ueHbmeMy BbOKmHeHb. kohhhcckhmh c yrnoM np« BepmHHe KOHyoa 
u „TmHM 45°. Me««y repMe^HOM 6 h MaHJKexoA 2 HMeexcn 3a3op 8. nnacx«p b cnycxaexc b cKBa*HHy 
Ha nrraHre 9. 

rtnacxbtpb co6HpaexcH h ycxaBaanHBaexcH cneffyiomHM o6paooM. 

Manxexb. 2 oneeaiox «a nnacxbipb I c HaxnroM. hxo ooecnenvroaex hx wepKaHHe Ha new. 3aTeM " a 
H^bTpb HaZ^repMe^Hp^omee noRpbixwe 6 b B^e ™^ aneuenxon xaxHM f?™"^ 
":'~L „ MaH «exai«i 2 ocraeancH aaaop 8. nocne axoro nnacxbipb na nrraHre 9 onycxaexcH b 

Z££Z if nST- ^^.hoc^ « pacnropHercH nppHHpyiomeH ronomcoH «o nnoxnoro 
KOHTaKTa co creHKofi ooca^Hoft kojiohhu. 

TpaKcnoprHb-e ra6a P HXHb.e paaMepb. imacn-pH o6ycnoaneHb. pa3uepaMH np^oxpaHHxenbHbcc «^*^ 
nLoMy^pn AB^eVn™ ero b KonoHHe KOHxaxx repM^^tHero noK P b,-raH nnacxupH co cxemcaMH 
o6caflHbix kojiohh HCiunoiea. «ixo ooecneiHBaex ero coxpaHHocxb. 

Manxexw .oroxaaoHBaKm^ H3 Ma-wpHana Aocxa-^MHO ,nacxHHHoro. wxo6b. He npennxcxeoBaxb 
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rm« iTflU 3HaUMTCnbWbIX flOnOJTHMTCJIbHblX yCMJIHM H B 

™a„~op^ nnac^p* k «*— kojiohhw, eanp^p. no^ena -nn 

Hp* pacu^™ n,^ uaHjeeTbi oa = . ^^^Z^^ZZ 

finacrrbipH hc npoHexoflWT. 

_ T¥0r ^ ir ^ cHa6«cHHoro npcnoxpaHHTcnbHbiMH MaHxeTaMM no3BQnirr 
Hcnonb30BaHHC npwiomcHHOPO luiacrwpH. cHa6«cHHorc ^ ^ ^oxpaHMTb ero uenocTHOcr* « 
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Claims [Oopuyna H3o6peremiHl: 

^^a^KonoHHb! no Boefl wume Hano^cHHono nnacrwp*. oh cHa6«cH np^oxpaiarrcnbHW** 
ywcHwneKHeM HapymHoro jmaMerpa npefloxpaHMTtntHbix uawser «o Hapy/w. «» 



3JieU€HT0B. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end the patch is provided with protective cups whose maximum outer diameter excess 
the 'outer diameter of annular elements of the sealing covering, the annular dements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 

The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. I and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch In 
Z middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered iwith an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon which 
precludes their falling from the patch. Then, the sealing covenng 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these dements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into tiie 
casing string until it reaches its nontight zone; thereupon, the patch ,s expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covenng and the casing 
Eg wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the pate h 'expansion 
in the casing string and not to produce considerable additional loads and which i at the 
same time, Efficiently strong to preserve the geometric shape of the cups whde the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made ot 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 1 0 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced agains t the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sea ing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing stnng. [illegible j 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated he 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so mat there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 
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[see source for figure] 
Drawings: 



Fig. 1 
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[see source for figures] 



Fig. 2 



Fig. 3 
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[see source for figure] 



Fig. 4 
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